ROUTER 

RELATED APPLICATIONS 

The present application claims the benefit of prior-filed, co-pending provisional 
5 patent application Serial No. 60/405,167, filed August 21, 2002. 

FIELD OF THE INVENTION 

The invention relates to power tools and, more particularly, to routers. 

10 BACKGROUND OF THE INVENTION 

A router generally includes a base for supporting the router on a workpiece surface, 
a housing supported by the base and movable relative to the base, and a motor supported 
by the housing and operable to drive a tool element. In a fixed-base router, the housing is 
fixed or locked in a position relative to the base once the depth of cut of the tool element is 
15 set. In a plunge router, the housing is movable relative to the base to the desired depth of 
cut so that the tool element "plunges" into the workpiece. 

SUMMARY OF THE INVENTION 

Typically, a router is used in a normal or upright position above the workpiece. 

20 Some routers may be supported and operated in an inverted position below a support 
member, such as, for example, a table. 

To provide airflow from the motor housing, the motor housing is formed with 
outlet openings defined by spaced-apart fixed blades or fins. Typically, the fixed blades 
are fairly thick to accommodate die-casting process for forming the motor housing and to 

25 provide the necessary support for a bearing supporting the motor shaft. To provide the 
necessary air flow, the openings between the blades must be relatively large. The 
thickness and spacing of the blades are optimized to accommodate the die-casting process, 
to provide the necessary support for the bearing and the motor shaft and to provide the 
necessary airflow from the motor housing. Such an optimized solution may be less 

30 desirable for other considerations. The openings may allow debris to enter the motor 
housing, especially when the router is supported in the inverted position and when air is 
not flowing from the openings. For example, to prevent debris contamination and 
infiltration into the motor housing, and, for such other considerations, other dimensions 
may be more desirable for the thickness and spacing of the fixed blades. 
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In some inverted routers, the cutting depth of the tool element or cutting bit may be 
adjusted from above the table. An adjustment member may extend through the support 
surface or table to engage a depth adjustment shaft to provide movement of the motor 
housing relative to the base and/or to the table. To allow for engagement between the 
5 adjustment member and the depth adjustment shaft, an opening is provided for access into 
the bottom of the depth adjustment column. When the adjustment member is not present 
(i.e., after the depth has been adjusted in an inverted position and cutting operations are 
being conducted or when the router is used in the normal, upright position), debris may 
enter the depth adjustment column and potentially interfere with operation of the depth 
10 adjustment assembly. 

The apparatus of the present invention substantially alleviates, in aspects of the 
invention, one or more independent problems with existing routers and power tools. In 
some aspects and in some constructions, the invention provides a shield to inhibit entry of 
debris into the motor housing of a power tool, such as a router. In some aspects and in 
15 some constructions, the invention provides a flexible shield to inhibit entry of debris into a 
depth adjustment column of a router. In some aspects and in some constructions, the 
invention provides an angled and/or curved handle for a power tool, such as a router. 

More particularly, in some aspects and in some constructions, the invention 
provides a power tool including a motor, a motor housing operable to support the motor 
20 and defining an air outlet and an air flow path from the motor housing through the air 
outlet, and a shield removably connectable to the motor housing and positionable to at 
least partially cover the air outlet. In some constructions, the power tool is a router. 

Also, in some aspects and in some constructions, the invention provides a router 
including a base, a motor housing supported by the base and defining an air outlet, air 
25 passing from the motor housing through the air outlet, a motor supported by the motor 
housing, and a shield connectable to the motor housing in a position to at least partially 
cover the air outlet. 

In addition, in some aspects and in some constructions, the invention provides a 
contamination shield for a power tool, the power tool including a motor and an air outlet, 
30 the contamination shield including a connecting structure for connecting to the power tool 
and a plurality of blades spaced apart from one another to define openings therebetween, 
the contamination shield being positionable to at least partially cover the air outlet. 

In some constructions, the plurality of blades is a plurality of radially extending 
blades. In some constructions, the contamination shield is substantially circular. 
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Further, in some aspects and in some constructions, the invention provides a router 
including a base, a motor housing supported by the base and movable relative to the base, 
the motor housing defining a depth adjustment column having an open end, a motor 
supported by the motor housing and operable to drive a tool element, a depth adjustment 
5 mechanism supported in the depth adjustment column and being operable to adjust the 
cutting depth of the tool element, and a flexible shield connectable to the base in a position 
to cover the open end and to allow access to the depth adjustment mechanism through the 
open end. 

Also, in some aspects and in some constructions, the invention provides a router 
10 including a base, a motor housing supported by the base and defining a generally vertical 
motor housing axis, a motor supported by the motor housing, and a handle connected to at 
least one of the base and the motor housing, the handle defining a handle axis and having a 
grip portion extending generally along the handle axis, the handle axis being non-parallel 
to the motor housing axis. 
15 Independent features and independent advantages of the present invention will 

become apparent to those skilled in the art upon review of the following detailed 
description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 is a perspective view of a power tool, such as a router embodying aspects of 

the invention. 

Fig. 2 is a perspective view of a router shown in an inverted position. 

Fig. 3 is a perspective view of the router shown in Fig. 1 . 

Fig. 3 A is a bottom perspective view of the router shown in Fig. 1 . 
25 Fig. 4 is a perspective view of a second construction of a power tool, such as a 

router embodying aspects of the invention. 

Fig. 5 is a rear perspective view of the router shown in Fig. 4. 

Fig. 6 is a front view of the router shown in Fig. 4. 

Fig. 7 is a rear view of the router shown in Fig. 4. 
30 Fig. 8 is a left side view of the router shown in Fig. 4. 

Fig. 9 is a right side view of the router shown in Fig. 4. 

Fig. 10 is a top view of the router shown in Fig. 4. 

Fig. 1 1 is a bottom view of the router shown in Fig. 4. 

Fig. 12 is a bottom view of a motor housing. 



Fig. 13 is a bottom perspective view of a contamination shield. 
Fig. 14 is a top perspective view of the contamination shield. 
Fig. 15 are views of the contamination shield. 
Fig. 16 is a top view of the contamination shield. 

Fig. 17 is an exploded view of the motor housing and the contamination shield. 

Fig. 1 8 is a bottom perspective view illustrating the contamination shield supported 
on the motor housing. 

Fig. 19 are views of the motor housing with the contamination shield supported on 
the motor housing. 

Figs. 20-23 are bottom perspective views of the motor housing with the 
contamination shield supported on the motor housing. 

Fig. 24 is a bottom perspective view of the contamination shield. 

Fig. 25 is a bottom perspective view of a router base and illustrating a debris 

shield. 

Fig. 26 is a bottom perspective view of the router base, the debris shield and an 
adjustment member. 

Fig. 27 is a bottom perspective view of the router and illustrating insertion of the 
adjustment member through the debris shield. 

Fig. 28 is a perspective view of the debris shield. 

Fig. 29 are views of the debris shield. 

Fig. 30 is a perspective view of the debris shield. 

Fig. 3 1 is a bottom perspective view of the router base and the debris shield. 
Fig. 32 is a bottom perspective view of the router, the debris shield and the 
adjustment member. 

Fig. 33 is a front perspective view of the router base. 

Fig. 34 is a front perspective view of the router base with portions removed. 

Fig. 35 is a rear perspective view of the router base. 

Fig. 36 is a rear perspective view of the router base with portions removed. 

Fig. 37 is a front view of the router base. 

Fig. 38 is a rear view of the router base. 

Fig. 39 is a rear view of the router base with portions removed. 
Fig. 40 is a left side view of the router base. 
Fig. 41 is a left side view of the router base with portions removed. 
Fig. 42 is a right side view of the router base. 
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Fig. 43 is a right side view of the router base with portions removed. 

Fig. 44 is a top view of the router base. 

Fig. 45 is a top view of the router base with portions removed. 

Fig. 46 is a bottom view of the router base. 

Fig. 47 is a bottom view of the router base with portions removed. 

Fig. 48 is an exploded top perspective view of the router shown in Fig. 1 . 

Fig. 49 is a top perspective view of a lock frame of the routers shown in Figs. 1 and 

4. 

Fig. 50 is a top perspective view of the lock frame shown in Fig. 49. 

Fig. 51 is a top perspective view of a depth adjustment mechanism of the routers 
shown in Figs. 1 and 4. 

Fig. 52 is a cross-sectional view of the router shown in Fig. 1 . 

Fig. 53 is a cross-sectional view of the router shown in Fig. 1. 

Before at least one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of the 
construction and the arrangements of the components set forth in the following description 
or illustrated in the drawings. The invention is capable of other embodiments and of being 
practiced or being carried out in various ways. Also, it is understood that the phraseology 
and terminology used herein is for the purpose of description and should not be regarded 
as limiting. The use of "including" and "comprising" and variations thereof herein is 
meant to encompass the items listed thereafter and equivalents thereof as well as additional 
items. 



DETAILED DESCRIPTION 

25 A power tool, such as a router 20 embodying aspects of the invention, is illustrated 

in Fig. 1 . The router 20 includes a base 24 and a motor housing 28 movably supported by 
the base 24. The housing 28 supports (see Figs. 10 and 53) a motor 30 operable to drive 
(see Fig. 2) a tool element 31 to cut (see Fig. 1) a workpiece W. In the illustrated 
construction, the router 20 is a fixed-base router. However, in other constructions (not 

30 shown) and for aspects of the invention, the router 20 may be a plunge router. In yet other 
constructions (not shown) and for aspects of the invention, the router 20 may be another 
type of power tool, which may be operated in an inverted position below a support 
member, such as, for example, a table, or which may have an opening through which 
debris or contaminants may enter. 
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As shown in Fig. 1, the base 24 includes a lower portion 32 on which a base plate 
34 may be mounted. The base plate 34 is designed to provide a smooth interface with a 
work surface, such as the surface of the workpiece W. The base 24 also includes a 
generally cylindrical annular sleeve 36 extending upwardly from the lower portion 32. 
5 In the illustrated construction, a pair of knob-like handles 44 is removably 

mountable on the base 24 on opposite sides of the sleeve 36. The handles 44 preferably 
include soft-grip material covering at least a portion of the handle 44 to provide extra 
friction for gripping. 

The router 20 also includes a hand grip 48 attachable to the base 24 of the router 

10 20. The outer surface 64 of the hand grip 48 is preferably contoured to ergonomically 
match the shape of an operator's hand engaging the hand grip 48 and, thus, gripping the 
router 20. At least a portion of the hand grip 48 may include a soft grip 68 preferably 
formed of an elastomeric or tactile material to increase gripping friction. The soft grip 68 
may also reduce the amount of vibration and/or heat passed from the router 20 to an 

15 operator. The hand grip 48 may also include a plurality of ribs, ridges, or slots 72 to 
increase gripping friction. 

The sleeve 36 of the base 24 is somewhat resilient and (see Figs. 2-3) is open on 
one side at a vertical seam 88. As a result, the inner diameter of the sleeve 36 may be 
increased or decreased by opening or closing, respectively, the seam 88. The resilience of 

20 the sleeve 36 results in the seam 88 being partially open when no force is applied to close 
the seam 88. 

As shown in Figs. 1 and 3, the router 20 is a fixed-base router and also includes a 
clamp mechanism 92 to control the opening and closing of the seam 88. When the seam 
88 is generally closed, the base 24 is in a clamped position, in which the position of the 

25 housing 28 relative to the base 24 is fixed. When the seam 88 is open, the base 24 is in a 
released position, in which the housing 28 is movable relative to the base 24. 

As shown in Fig. 1, the housing 28 is generally vertically oriented and has a 
generally cylindrical outer surface. The housing 28 supports the motor 30 and associated 
components. The motor 30 includes a shaft 138 (see Fig. 53), and a tool holder, such as a 

30 collet 142, connected to or formed with the shaft 138. The tool element 31 is supported by 
the collet 142. 

The housing 28 is arranged to fit within the sleeve 36 and to be vertically movable 
relative to the sleeve 36. Closing the seam 88 using the clamp mechanism 92, as described 
above, causes the inner surface of the sleeve 36 to engage the outer surface of the housing 
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28 and to restrict the vertical movement of the housing 28. Opening the seam 88 releases 
the housing 28 and allows the housing 28 to be moved vertically. 

As shown in Figs. 2, 33-36, 44-48 and 52-53, the base 24 defines a depth 
adjustment column 146 adjacent the clamp mechanism 92 and is preferably formed 
5 integrally with the sleeve 36. The depth adjustment column 146 is generally hollow and 
has (see Figs. 44-45, 48 and 52) an open top end 148 and (see Figs. 46-47 and 52-53) an 
open bottom end 150. In some aspects, the router 20 also includes a depth adjustment 
mechanism 224 which cooperates with the housing 28 and the base 24 to control the 
vertical position of the housing 28 relative to the base 24 and to thereby control the depth 

10 of cut of the tool element 3 1 . 

As shown in Figs. 2, 6-8, 10, 20-23 and 48-53, the depth adjustment mechanism 
224 includes a depth adjustment shaft 228 which is generally vertically oriented and which 
has a threaded portion 232 generally housed within the depth adjustment column 146. An 
adjustment knob 236 is attached to an upper end of the depth adjustment shaft 228. The 

15 lower end 238 has a non-circular cross-section, the reason for which is explained below in 
more detail. The depth adjustment shaft 228 is vertically fixed, but rotatable relative to the 
housing 28 and moves vertically with the housing 28 relative to the base 24. 

As shown in Figs. 1-3, 5, 7 and 44-53, the depth adjustment mechanism 224 also 
includes a lock mechanism 250. The depth adjustment mechanism 224 may be used to 

20 adjust the vertical position of the housing 28 relative to the base 24 in two modes. For 
coarse adjustment, a lock button 260 of a lock frame 256 is pushed inward against a 
biasing member 278, releasing the threaded portion 232 from engagement with a locking 
projection 276 of the lock frame 256 (see Figs. 44-53). The depth adjustment shaft 228 
and the housing 28 are then free for course movement in a vertical direction relative to the 

25 base 24. Once the desired vertical position of the depth adjustment shaft 228 and the 

housing 28 is achieved, the lock button 260 is released and the biasing member 278 again 
biases the lock frame 256 outward to the thread-engaging position and the locking 
projection 276 engages the threaded portion 232. Once the locking projection 276 is re- 
engaged with the depth adjustment shaft 228, the depth adjustment shaft 228 and the 

30 housing 28 are restricted from free translational movement. 

For fine adjustment, the lock mechanism 250 remains engaged with the depth 
adjustment shaft 228. The adjustment knob 236 is rotated, thus rotating the depth 
adjustment shaft 228 and the threaded portion 232. The threaded portion 232 rotates 
relative to the locking projection 276 so that the depth adjustment shaft 228 and the 
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housing 28 move in relatively small increments in a vertical direction relative to the lock 
frame 256 and the base 24. 

As shown in Fig. 2, the router 20 can be supported in an inverted position below a 
support member, such as, for example, a table 280. The table 280 has an upper surface for 
5 supporting a workpiece W and a lower surface to which the router 20 is connected. First 
and second apertures or openings 284 and 288 extend through the table 20. The first 
aperture 284 allows a tool element or cutting bit 3 1 of the router 20 to protrude above the 
table 280 so work can be done on the workpiece. 

An adjustment member 292 is inserted into the second aperture 288 of the table 

10 280 to facilitate adjustment of the cutting depth of the router 20 from above the table 280. 
The adjustment member 292 has a knob 294 engageable by an operator and a second end 
296 engageable with the lower end 238 of the depth adjustment shaft 228. The ends 296 
and 238 have complementary engaging surfaces to rotatably connect the adjustment 
member 292 and the depth adjustment shaft 228. As the adjustment member 292 is 

15 rotated, the depth adjustment shaft 228 rotates, thereby adjusting the height of the tool 
element or cutting bit 31 above the table 280. The adjustment member 292 alleviates the 
need to reach under the table and rotate the adjustment knob 236 of the height adjustment 
mechanism 224 to make fine height adjustments to the depth of cut of the router 20. 

Components of the router 20, such as, for example, the hand grip 48, the clamp 

20 mechanism 92 and the depth adjustment mechanism 224 are similar to that disclosed in co- 
pending, jointly-owned U.S. Patent Application Serial No. 09/927,448, filed August 11, 
2001, which is hereby incorporated by reference. 

An alternative construction of a power tool, such as a router 20A embodying 
aspects of the invention, is illustrated in Figs. 4-11 and 32-47. Common elements of the 

25 router 20A are identified by the same reference number "A". 

The router 20A includes one or more generally D-shaped handles 44A which, in 
the illustrated construction, are attached to the base 24A. In the illustrated construction, 
the handle(s) 44A include a central grip portion for gripping by the operator. A first or 
upper connecting portion connects the upper end of the grip portion to the base 24A, and a 

30 second or lower connecting portion connects the lower end of the grip portion to the base 
24A. 

In some aspects and in the illustrated construction, at least one handle 44A (and, 
preferably, both handles 44A) is angled relative to the vertical (as viewed from the side of 
the router 20 A as shown in Figs. 8-9). In some aspects and in the illustrated construction, 
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at least one handle 44A (and, preferably, both handles 44A) is curved to provide 
comfortable gripping and control of the router 20A during cutting operations. In some 
aspects and in the illustrated construction, at least one handle 44A (and, preferably, both 
handle(s) 44A) extends along a generally serpentine curve (see Figs. 8-9). Preferably, the 
5 handles 44A are contoured ergonomically to generally match the shape of an operator's 
hand engaging each handle 44A. 

The handles 44A may be formed at least partially of an elastomeric or tactile 
material to provide improved gripping and comfort (including, for example, vibration and 
heat absorption). The handles 44A may include ribs, ridges or slots 72A to also improve 

10 gripping and comfort. 

In other constructions, the router 20A can include only a single handle 44A. In yet 
other constructions, one or more of the handles 44A can be replaced with knob-like 
handles 44. In such constructions, the router 20A can include at least one of each handle 
44A and 44 or can include only handles 44. 

15 As shown in Figs. 12 and 17, the housing 28 provides an air flow outlet 300. The 

outlet 300 is formed by fins or housing blades 304 extending from a wall 308 of the body 
of the housing 28 to a bearing support 312 (in which a bearing (not shown) supports the 
motor shaft). The blades 304 are spaced apart to provide air flow outlet openings 316. 
Preferably, the blades 304 are angled to produce the desired "swirling" effect on 

20 the air flow and on debris produced during cutting operations. The "swirling" air flow 
assists in removing debris, such as saw dust, from the base 24 in a controlled manner, 
rather than "blasting" the air and sending debris all over the place. In the illustrated 
construction, the blades 304 are angled between approximately 15° and 45° from the 
horizontal. 

25 In the illustrated construction, the housing 28 is formed as an aluminum die- 

casting. In other constructions, the housing 28 may be formed of a different material, such 
as magnesium, steel, plastic, etc. Die-casting typically requires a blade thickness of 0.09 
to 0.125 inches. 

To accommodate the die-casting process, to provide the necessary support for the 
30 bearing and the motor shaft 138 (about 0.125 inches is required for strength), and to 

provide the necessary air flow, the size and spacing of the blades 304 is optimized. In the 
illustrated construction, the blades 304 are about 0.12 inches thick and are spaced apart to 
provide openings 316 of about 0.30 inches. 
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Because the openings 316 are relatively large, debris or other contaminants may 
intrude through the openings 316 into the housing 28 and affect operation of the motor 30 
and other components. The potential for contamination increases when the router 20 or 
20A is used in the inverted position (shown in Figs. 2, 26-27 and 32). 
5 In some aspects of the invention, a contamination shield 320 (see Figs. 13-24) is 

provided to reduce the potential for contamination or to inhibit movement of debris into 
the housing 28 (by reducing the size of the openings into the housing 28) while still 
maintaining the desired air flow (amount and direction). The shield 320 is preferably 
molded of a material, such as, for example, nylon or another plastic, to provide reduced- 

10 thickness (relative to the blades 304) shield blades 324. The shield blades 324 are 
relatively closely spaced to provide reduced-sized (relative to the openings 316 in the 
housing 28) shield openings 328. In the illustrated construction, the shield blades 324 
have a thickness of about 0.05 inches (less than half the thickness of the blades 304) and 
are spaced apart to provide shield openings 328 of about 0.15 inches (half the size of the 

1 5 openings 3 1 6). The blades 304 and the shield blades 324 may be positioned and cooperate 
to provide even smaller openings into the housing 28. 

As shown in Figs. 17 and 19-23, the shield 320 is removably connected to the 
housing 28 by fasteners 332 to provide easy installation, removal and replacement. For 
example, an operator may only desire to use the shield 320 when the router 20 or 20A is 

20 supported and operated in the inverted position. The shield 320 may be removed and 
stored during normal, upright operations and only installed prior to inverted operation. 
Also, a contamination shield (not shown) having a different configuration (i.e., to provide 
a different size shield blade and/or shield opening or to provide a different air flow) may 
be substituted for the shield 320. 

25 It should be understood that the shield 320 may be used with the router 20 or 20A 

or with other routers (not shown). 

It should be understood that, in accordance with aspects of the invention, the shield 
320 may be used with other power tools which may be used in an inverted position or 
which may have an opening through which debris or contaminants may enter the motor 

30 housing or other housing portion of the power tool. In addition, in accordance with 

aspects of the invention, a removable contamination shield (not shown) may be designed 
for use with other power tools to cover air flow openings (inlet and/or outlet) or other 
openings formed in a housing of the power tool. 
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As discussed above with reference to Figs. 2 and 3 A, to facilitate adjustment of the 
cutting depth of the router 20 from above the table 280 when the router 20, 20A is in the 
inverted position, the adjustment member 292 may be inserted into the second aperture 
288 of the table 280 and into the open bottom end 150 of the depth adjustment column 146 
5 to engage the lower end 238 of the depth adjustment shaft 228. When the adjustment 

member 292 is not inserted into the depth adjustment column 146 (such as, for example, in 
the inverted position after adjustment of the depth and during cutting operations or during 
cutting operations in the normal, upright position), debris may enter the depth adjustment 
column 146 and potentially interfere with operation of the depth adjustment mechanism 

10 224 or with future engagement of the adjustment member 292 and the lower end 238 of 
the depth adjustment shaft 228. 

To inhibit entry of debris into the depth adjustment column 146, in some aspects of 
the invention, a debris shield 336 (see Figs. 25-32) is provided to selectively close the 
open bottom end 150 of the depth adjustment column 146. The shield 336 is preferably 

15 removably secured between the lower portion 32 of the base 24 and the base plate 34 to 
provide for easy installation, removal and replacement. The shield 336 is preferably 
formed of a resilient, flexible material having perforations 340 to provide movable 
portions 344. 

As shown in Figs. 25-26, in the closed position, the shield 336 substantially closes 
20 the open bottom end 150 of the depth adjustment column 146 to provide a barrier into the 
depth adjustment column 146. As shown in Fig. 27, when the adjustment member 292 is 
inserted through the shield 336 and into the depth adjustment column 146, the shield 336 
flexes to the open position, and the movable portions 344 move to provide an opening and 
to allow access to the depth adjustment column 146. Due to the resiliency and flexibility 
25 of the shield 336, the movable portions 344 engage the adjustment member 292 when it is 
inserted through the shield 336 to form a relatively tight seal between the adjustment 
member 292 and the shield 336. This engagement inhibits entry of debris into the depth 
adjustment column 146 from the open bottom end 150 even when the adjustment member 
292 is inserted through the shield 336 and into the depth adjustment column 146. In this 
30 position, the adjustment member 292 may be used to adjust the depth adjustment 
mechanism 224 to set the desired depth of cut of the tool element or cutting bit 3 1 . 

After the desired depth of cut position is set, the adjustment member 292 is 
removed. When the adjustment member 292 is removed, the shield 336 ilexes to the 
closed position, and the movable portions 344 move to close the opening into the depth 
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adjustment column 146. The router 20 or 20A may then be operated (in the inverted 
position or in the normal, upright position) without debris entering the depth adjustment 
column 146. 

It should be understood that the shield 336 may be used with the router 20 or 20A 
or with other routers (not shown). 

It should be understood that, in accordance with aspects of the invention, the shield 
336 may be used with other power tools which may be used in an inverted position or 
which may have an opening through which debris or contaminants may enter. In addition, 
in accordance with aspects of the invention, a removable debris shield (not shown) may be 
designed for use with other power tools to selectively close the access openings required 
for operation of the power tool. 

One or more independent features or independent advantages of the invention may 
be set forth in the following claims: 



